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$M_{0,n},$ $=(P^{1})^{n}-diagonals/PGL_{2}$ $(n\geq 3)$ .
$M_{0,\}=$ , $M_{0,4}=P^{1}-\{0,1, \infty\},$ $M_{0,5}=$ P2-{
}, $M_{0,6}$ = 2 2 )... $k$ , $M_{0,\pi}$
$P^{n-\}$ $0$
Teichm\"uller modular ( pure part)
Harer $\Gamma_{0}^{n}$
up to $Z/2Z$ $k$
$l$ , $Gal(\overline{k}/k)$ $G_{k}$ , pro4
$\Gamma_{0}^{n,p?0-l}$ ,
$\varphi_{n}$ : $G_{h}arrow Out\Gamma_{0}^{n,p\prime ro-l}$
,
THEOREM. $\varphi_{n}(G_{k})$ $Out\Gamma_{0}^{n,p\tau 0-}$ (centrtalizer)






( ” ” [Ih3] )
$n=4$
$P^{1}-\{0,1, \infty\}$
([N5] \S 5) [N3],[N4]
\S 2. Motivation.




$(cf.[G],[Bo])$ $\pi_{1}(X(\mathbb{C}))$ residually finite
, residually l-finite ( \Gamma 0n )











, profinite pro-l Belyi
$([Be],[Ihl])$




$\pi_{1}(g)$ : $\pi_{1}(X, \eta)arrow\pi_{1}(X,g(\eta))$
$\circ$ domain codomain (chemin )
up to canonical
$\Phi_{X}$ : $Aut_{k}X arrow E_{k}(X)^{p\tau 0-l};=\frac{Aut_{G_{k}}\pi_{1}^{(l)}(X)}{Inn\pi_{1}(X_{\overline{k}})^{p\prime ro-l}}$
$X$ $K(\pi, 1)$ $E_{k}(X)^{p\cdot ro-l}$
pro-l
$Aut_{k}(X)$




([K],[ $\square \square$ ],[ ])
$K(\pi, 1)$ \langle Hadamard-Cartan
(Brody-Green) $\Phi_{X}$ injective
, closed aspherical manifold A.Borel
, open
([ $\square ]$ ) $X=M_{0,n}$
$Aut_{h}(X)$ $n\geq 5$ $n$ $S_{n}$ [T]
($n=4$ $S_{4}$ $S_{8}$ ) $\Phi_{M_{0,\mathfrak{n}}}$
injective Hl
(1) $\pi_{1}(X_{\overline{h}})^{p\tau 0-l}$ centerfree (2) $p_{X/k}’$
, $E_{h}(X)^{p\tau 0-l}$ $G_{k}arrow Out\pi_{1}(X_{\overline{k}})^{p^{l}ro-l}$
([N4] Proposition 4.2) (2)
$X$ (1) $\Gamma_{0}^{n,p\tau 0-l}$ free
pro-l group
\S 1
THEOREM. $\Phi_{M_{0,n}}$ bijection $(n\geq 4)_{\circ}$








\S 3. Le premier \’etage.
$X=M_{0,4}=P^{1}=\{0,1, \infty\},$ $\pi_{1}=\Gamma_{0}^{4,p^{l}ro-l}$ ,
$0,1,\infty$ $\sim y,$ $z$
$\pi_{1}=<x,$ $y,$ $z|xyz=1>$ pro–l .
$\varphi=\varphi_{4}$ : $G_{k} arrow Out\pi_{1}=\frac{Aut\pi_{1}}{Inn\pi_{1}}$
Belyi [Be]
$\varphi_{B\epsilon lyi}$ : $G_{k}arrow Brd\pi_{1}\subset Aut\pi_{1}$
$Brd\pi_{1}$
$Brd\pi_{1}=\{f\in Aut\pi_{1}|f(x)^{\exists a\in Z_{l}^{\cross},\exists t\in[\pi\pi_{a}],\exists s\in\pi_{1}}=sx^{a}s^{-1},$$f(y)=^{1)}ty^{1}t^{-1 ,f(z)=z^{a}\}$ .
$\varphi_{Belyi}$ [N5] \S 5
5
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LEMMA 1. $\varphi_{Belyi}(G_{k})$ $Brd\pi_{1}$ trivial
[N5] 1 $\varphi_{Bely}$;
( $k$ $l$ Frobenius
, )Drinfeld [Dr]
\varphi Be\sim fi(Gh) $Brd\pi_{1}$ $GT(Z_{l})$




$f\in Brd\pi_{1}$ , $Brd\pi_{1}$
$a\in Z_{l}^{\cross}$ $t\in[\pi_{1}, \pi_{1}]$ unique , $a_{f},$ $t_{f}$
$f$ $(a_{f}, t_{f})$
$\pi_{1}$ $y$ $z$ free pro-l , $t_{f}\in\pi_{1}$ $y$ $z$ pro-word
, $\pi_{1}$ A $=Z_{t}[[\pi_{1}]]$ (Magnus
embedding) $\circ y=1+v,$ $z=1+w$ 2 $v,w$
$t_{f}$ ,
$v$ $w$
$t_{f}=1+ \frac{\partial t_{f}}{\partial y}v+\frac{\partial t_{f}}{\partial z}w$




) $\Psi$ : $Brd\pi_{1}arrow A$
$\Psi_{f}=1+\frac{\partial t_{f}}{\partial z}w$
$Brd\pi_{1}$ $Aut\pi_{1}$ A , $f,g\in$
$Brd\pi_{1}$
$\Psi_{fg}=f(\Psi_{g})\Psi_{f}$
$G_{k}$ \mbox{\boldmath $\sigma$} $f(\sigma)=\varphi_{B}$ elyi $(\sigma),$ $\Psi_{\sigma}=\Psi_{f(\sigma)}$ ,




$1+v=\exp V,$ $1+w=\exp W$
$\chi_{m}$ : $Gal(\overline{\mathbb{Q}}/\mathbb{Q}(\mu\iota\infty))arrow Z_{l}(m)$
Deligne Soule ,Soule
Schneider m\geq $ odd open image
version [Ih 4] Reference
Lemma 1 emma
$I\subset$ A augmentation ideal $I^{2},$ $I^{3},\ldots$
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– $\pi_{1}\supset\pi_{1}(2)\supset\pi_{1}(3)\supset\cdots$ $I_{n}\subset$ A
$\Lambdaarrow Z_{l}[[\pi_{1}/\pi_{1}(n)||$ $n\geq 2$ $I^{n}\supsetneqq I_{n}$
\Lambda /I2 $=Z_{l}$ [ $[v$ , w]]
LEMMA 2 ([N3]). $G\subset Brd\pi_{1}$ $m_{1},$ $m_{2}$ $G$
$g,$ $h_{1},$ $h_{2}$
1) $a_{g}\in Z_{l}^{\cross}$ et nontorsion.
2) $i=1,2$ $a_{h_{:}}=1$ \Psi hi $\in I_{2}+I^{m_{i}}\backslash I_{2}+I^{m_{i}+1}$
$G$ $Brd\pi_{1}$ 1
Lemma 2 $G$ $f$ , 2) $a_{f}=1$ ,
1) $t_{f}=1$ $G=\varphi_{Belyi}(G_{k})$ Lemma 2
$t_{f}=1$ anti-l-cocycle
$X=P^{1}-\{0,1, \infty\}$ Lemma 1 $\Phi_{X}$ bijectivity
(A) $\pi_{1}$ $0,1,\infty$ $3_{0},3_{1},0_{\infty}$
$f$ $3_{0}\cup 3_{1}\cup 3_{\infty}$ (nonliniear weight filtration),
,
(B) Belyi lift 2 v $I\subset 0_{1},$ $J$ \subset J\infty $J$
$I$ \pi 1 (2) Belyi lift ,
(A) $f$ up to $S_{3}$ $3_{0},3_{1},0_{\infty}$ ,
8
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(B) $f$ up to Belyi lift
$f|_{geom\epsilon tic}$ $Brd\pi_{1}$ Lemma 1
$\Phi_{M_{0,4}}$ bijectivity
1. Lemma 1 $\text{ ^{}:}\varphi_{Belyi}(G_{k})$ /C] $Aut\pi_{1}$ $Z/2Z$
$1arrow Inn\pi_{1}arrow Aut\pi_{1}arrow Out\pi_{1}arrow 1$
(nonabelian)
/C $g$ $g(x)=z^{-1/2}yz^{1/2},$ $g(y)=z^{1/2}xz^{-1/2},$ $g(z)=z$
$\infty$ $P^{1}-\{0,1, \infty\}$ $Z/2Z$
2. $X=P^{1}-$ { $n$ } $(n\geq 4)$ Lemma 1 /\llcorner ‘v $\int$
triviality ’k (Anderson-Ihara anti-l-cocycle [A-I]
) n.w.$f$ $E_{k}$ (X)pro-\iota ( $S_{n}$
) $\Phi_{X}$
[0] Beilinson Zagier motif
polylog torsor ,
, $k$ $Q$ perfect group \Phi x
9
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\S 4. ffi .
$n\geq 5$ $\pi_{l}^{(l)}(M_{0,n})$ $\Gamma_{0}^{n,p_{7}o-l}$






: [N5] 191 6
$\{-1,\lambda_{i}, \lambda_{j)}\lambda_{i}-\lambda_{j}|1\leq i\neq j\leq m\}$
REFERENCES
[A-I] G.Anderson, Y.Ihara, Pro-l branched coveringtt of $P^{1}$ and higher circular l-units,
Part 2, International J. of Math. 1 (1990), 119-148.
[Be] G.V.Belyi, On galois extensions of a maximal cyclotomic field, Math. USSR
Izvest $\ddot{\eta}a14-2$ (1980), 247-256.
.[De] P.Deligne, Le groupe fondamental de la droite projective moins trois points, in
“Galois Groups over $\mathbb{Q}$ (ed. by Y.Ihara, K.Ribet, J.P.Serre),” Springer, pp. 79-297.
[Dr] V.G.Drinfeld, On quasi triangular quasi Hopf algeb $\prime ras$ and a group closely related
to $Gal(\overline{Q}/Q)$ , preprint.
[G] A.Grothendieck, Esquisse $d$ ‘un programme, preprint (1984).
[Ihl] Y.Ihara, Profinite braid $g’ro$up $s$ , Galois representations and Comp $lex$ multiplica-
tions, Ann. of Math. 123 (1986), 43-106.
10
35
[Ih2] Y.Ihara, On Galois representations arising from towers of covering of $P^{1}-\{0,1, \infty\}$ ,
Invent. Math 86 (1986), 427-459.
[Ih3] Y.Ihara, Automorphisms of pure sphere braid groups and Galois repretentations,
in “The Grothendieck Festschrift, Volume II,” Birkhauser (to appear).
[Ih4] Y.Ihara, Braids, Galois groups and some arithmetic functions, to appear in Proc.
International Congress of Mathematicians, Kyoto 1990.
[ ] s.Iitaka, “ ; , 1977.
[K] S.Kobayashi, ”Hyperbolic manifolds and holomorphic mappings,” Marcel Dekker,
1970.
[N1] H.Nakamura, Rigidity of the arithmetic fundamental group of a punctured projec-
tive line, J. Reine angew. Math. 405 (1990), 117-130.
[N2] –, Galois rigidity of the etale fundamental group $s$ of punctured projective lines,
J. reine angew. Math 411 (1990), 205-216.
[N3] –, On galois automorphisms of the fundamental group of the projective line
minus three points, Math. Z. (to appear).
[N4] –, Galois rigidity of pure sphere braid groups, Preprint series UTYO-MATH
91-1.
[N5] –, , 3 5
(1989), 186-199.
[ $D$ ] J.Noguchi, Diophantus , 41-1 (1989),
320-334.
[O] T.Oda, Some problems arising from Lewin’s ladder relation for polylogarithm,
preprint.
[T] T.Terada, Quelques Propri\’et\’es G\’eom\’etriques $du$ Domaine de $F_{1}$ et le Groupe de
Tresses Color\’ees, Publ. RIMS, Kyot $0$ Univ. 17 (1981), 95-111.
11
